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A rotor of a charging device may include at least two parts 
fastened to each other and configured to enclose a hollow 
space. The two parts may be fastened to each other via a 
negative pressure within the hollow space. 
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ROTOR 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority to German Patent Appli 
cation 10 2012 202272.4, filed Feb. 15, 2012, which is hereby 
incorporated by reference in its entirety. 

TECHNICAL FIELD 

The present invention relates to a rotor of a charging 
device, in particular of an exhaust gas turbocharger, having at 
least two parts fastened to one another. In addition, the inven 
tion relates to a charging device, in particular to an exhaust 
gas turbocharger having Such a rotor. 

BACKGROUND 

From DE 10 2009 014 005 A1 a charging device having a 
rotor is known, which carries a compressor wheel and a 
turbine wheel. The rotor rotates about an axis of rotation and 
comprises a disc-like heat shield, which with respect to the 
axis of rotation is arranged axially between the turbine wheel 
on the one hand and the compressor wheel on the other hand. 
Through a rotationally fixed connection of the heat shield 
with the rotor it is intended to achieve an improved heat 
resistance. 

With current charging devices, individual parts of a rotor, 
for example a shaft, a compressor wheel and/or a turbine 
wheel are connected to one another for example through 
welding and/or screwing. 

SUMMARY 

The present invention deals with the problem of stating an 
improved embodiment for a rotor of the generic type, which 
is characterized in particular through a cost-effective and 
effective connection of two individual parts of the rotor. 

According to the invention, this problem is solved through 
the Subjects of the independent claims. Advantageous 
embodiments are subject of the dependent claims. 
A rotor of a charging device known per se, in particular 

with a rotor of an exhaust gas turbocharger, having at least 
two parts fastened to each other, which together enclose a 
hollow space, the present invention is based on the general 
idea of sealing such hollow space in Such a manner that a 
negative pressure, in particular even a vacuum can be created 
in said hollow space and because of this the individual parts 
are held together or fixed together only because of the nega 
tive pressure prevailing in the hollow space. In contrast with 
previously known welding methods for fixing individual 
parts of the rotor to one another, a thermal loading of the 
material in the region of an otherwise necessary weld seam 
and additionally a reduction of the weight of the rotor can be 
achieved through this. Obviously, it must be possible to main 
tain the sealing of the hollow space in the long term since the 
negative pressure prevailing in the hollow space is preferen 
tially solely decisive for fixing the two parts to one another. 
Producing two parts which together enclose a hollow space, 
which in addition can be sealed off such that a negative 
pressure prevailing therein ensures the cohesion of the two 
parts, on the one hand requires a comparatively high manu 
facturing precision of the individual parts, but on the other 
hand makes possible a completely alternative connecting 
method, which in particular manages without additional fas 
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2 
tening means, such as for example screws, and without addi 
tional fastening operations, such as for example welding the 
two parts together. 
The two parts can for example originate from the following 

list: compressor wheel, turbine wheel, heat shield, rotor shaft. 
It is thus conceivable that via the hollow space enclosed 
between the two parts and the negative pressure contained 
therein a compressor wheel for example can be fastened to a 
rotor shaft, a compressor wheel to a turbine wheel, a heat 
shield on the rotor shaft or a compressor wheel to the heat 
shield. The previously named listing obviously does not lay 
any claim to completeness, so that further components which 
not even belong to the rotor can be fixed to one another by 
means of a hollow space jointly enclosed by this component 
and a negative pressure prevailing therein. 

With an advantageous further development of the solution 
according to the invention, the two parts tightly bear against 
one another via axial end faces, wherein the end faces can be 
formed Straight, curved or conically. In addition, the end faces 
can be surface-furnished, in particular polished. The intention 
here is to establish in particular a comparatively high Surface 
quality and Surface precision on the contact Surfaces (end 
faces) of the two parts, as a result of which maintaining of the 
negative pressure, in particular of the vacuum, in the hollow 
space enclosed between the two parts can be guaranteed even 
in the long term. 

With a further advantageous embodiment of the solution 
according to the invention, at least one of the two parts has a 
titanium coating or is even entirely formed of titanium or a 
titanium alloy. Here, the generally known fact that titanium 
has the capability of forming bonds between the individual 
atoms under pressure is utilised. Thus, a cold-fusion under 
pressure takes place on the contact surface formed of titanium 
or coated with a titanium coating. The pressure of the two 
parts against each other for forming the cold-fusion-connec 
tion in this case is brought about for example by a press acting 
from the outside, but via the negative pressure prevailing in 
the hollow space between the two parts. 

Obviously, one of the two parts can also be formed of 
ceramic or have a ceramic coating, in particular on the respec 
tive contact surfaces. Ceramic is a poor heat conductor and 
additionally highly heat-resistant, so that for example the 
forming of a heat shield of ceramic and its connection via a 
hollow space with negative pressure prevailing there to a 
second part (component) of the rotor is made possible. Before 
the actual connecting of the two parts of the rotor by means of 
negative pressure, a centring usually takes place so that the 
rotor at least partially consisting of the two parts does not have 
any imbalance. 
The connecting of the two parts can be effected for example 

in a negative pressure chamber or a vacuum chamber, wherein 
the enclosed negative pressure when retrieving the two parts 
from the chamber is enclosed and because of this is retained 
and can exert its holding force. 

With a rotor of a charging device, in particular with a rotor 
of an exhaust gas turbocharger, having at least two parts 
fastened to one another, the invention furthermore is based on 
the general idea of forming at least one of these two parts of 
titanium or a titanium alloy or providing these by means of a 
titanium coating on a contact Surface to the other part and 
connecting these with the other component via a cold-fusion 
connection under pressure there. As already mentioned in the 
preceding paragraphs, titanium has the ability of forming 
atomic bonds under pressure, so that on generating a corre 
sponding contact pressure a cold-fusion-connection between 
the two parts can be established. In contrast with the hollow 
space described in the previous section with the negative 
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pressure prevailing therein, the pressure required for estab 
lishing the cold fusion connection can also be generated from 
the outside for example by means of a press. With this con 
figuration, too, the two components to be connected can for 
example be again formed as compressor wheel, as turbine 
wheel, as heat shield or as rotor shaft. It is likewise conceiv 
able that at least one of the two parts is not formed of titanium 
or a titanium alloy, but rather of ceramic. 

With a rotor of a charging device, in particular with a rotor 
of an exhaust gas turbocharger having at least two parts fas 
tened to each other, the invention furthermore, is based on the 
general idea of connecting the two parts to one another via a 
thermally active engagement connection. Here, too, the two 
parts can again be formed as compressor wheel, as turbine 
wheel, as heat shield or as rotor shaft. With a direct connec 
tion of a compressor wheel to a turbine wheel the establishing 
of a groove on the compressor wheel and an associated angu 
lar collar on the turbine wheel is conceivable for example, 
wherein for interconnecting, the compressor wheel is cooled 
or the turbine wheel heated and then pressed together with the 
respective other part. By heating the turbine wheel, the latter 
expands, likewise the compressor wheel contracts upon a 
lowering of the temperature, as a result of which the engage 
ment connection can be closed. Duringa Subsequent tempera 
ture equalisation, i.e. for example upon a heating of the com 
pressor wheel and a cooling-down of the turbine wheel, the 
engagement connection engages in a non-detachable manner 
and thus ensures a secure hold of the turbine wheel on the 
compressor wheel and vice versa. 

Obviously it is clear that the individual connecting meth 
ods mentioned before cannot only be utilised individually, but 
also in any combination for connecting individual parts of the 
rOtOr. 

Further important features and advantages of the invention 
are obtained from the Subclaims, from the drawings and from 
the associated Figure description by means of the drawings. 

It is to be understood that the features mentioned above and 
still to be explained in the following cannot only be used in the 
respective combination stated but also in other combinations 
or by themselves, without leaving the scope of the present 
invention. 

Preferred exemplary embodiments of the invention are 
shown in the drawings and are explained in more detail in the 
following description, wherein same reference characters 
relate to same or similar of functionally same components. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Here it shows, in each case schematically, 
FIG. 1 apartially sectioned view of a rotor according to the 

invention, 
FIG. 2 a detail representation from FIG. 1, 
FIG.3 a representation as in FIG. 2, however with another 

embodiment. 

DETAILED DESCRIPTION 

According to FIG. 1, a rotor 1 according to the invention of 
a charging device which is not otherwise shown, for example 
of an exhaust gas turbocharger of a motor vehicle, comprises 
at least two parts 5, 6 fastened to each other, for example a 
turbine wheel 2, a compressor wheel 3, a heat shield 4 or a 
rotor shaft, which together enclose a hollow space 7, the two 
parts 5, 6 for example the compressor wheel 3 and the heat 
shield 4 in this case are preferentially fixed tightly againstone 
another merely via a negative pressure, in particular a vacuum 
prevailing in the hollow space 7. 
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4 
According to FIG. 1, the turbine wheel 2 in this case is 

connected to the heat shield 4 via the hollow space 7" arranged 
in between and the heat shield 4 to the compressor wheel3 via 
the hollow space 7 located in between by means of negative 
pressure, in particular by means of vacuum. Obviously, the 
fixing of the turbine wheel 2 directly to the compressor wheel 
3 is also conceivable by means of Such a negative pressure 
connection. 

Considering for example the turbine wheel and the com 
pressor wheel 3 according to FIG. 2, it is evident that these 
have axially sloping end faces 8 and 8. With these end faces 
8, 8' these bear against end faces of the heat shield 4 formed 
complementarily thereto, which can be formed for example 
of ceramic. The end faces 8 and 8' can obviously be formed 
straight, curved or even conically and in particular have a 
Surface finish, for example through polishing. 

In order to be able to bring about a sealing of the hollow 
space 7 and 7" respectively, a seal 9 can be additionally 
arranged in the region of the axial end faces 8, 8", as is shown 
for example according to FIG. 3. With the connecting method 
shown, a fixing of at least two parts 5, 6 of the rotor 1 to each 
other preferentially takes place exclusively via the negative 
pressure prevailing in the hollow space 7 located between the 
two parts 5, 6. 
At least one of the two parts 5, 6 can b formed of titanium, 

or comprise a titanium coating, in particular on an end face 8. 
8', as a result of which because of the negative pressure 
prevailing in the hollow space 7, 7 a surface pressure is 
achieved on the end faces 8, 8' that is so high that a cold-fusion 
occurs there. Fortitanium and titanium alloys have a tendency 
to atomic bonds under pressure, as a result of which a cold 
fusion without the supply of heat is conceivable. Obviously, 
both parts 5, 6 can be formed in this case of titanium or one of 
the two parts 5, 6 can beformed of ceramic or have a ceramic 
coating. Obviously, for connecting exclusively by means of 
negative pressure, other materials can also be employed, 
wherein for establishing the cold-fusion connection, at least 
one of the two components has to be formed of titanium or a 
titanium alloy or comprise Such a titanium coating. The con 
tact surfaces or the end faces 8, 8' via which the two parts 5, 6 
according to FIG. 2 compressor wheel 2 is connected to the 
heat shield 4, lie at a maximum diameter of the two parts 5, 6 
and additionally provide a centring function. 

Additionally or alternatively to the pure negative pressure 
connection of the two parts 5, 6, a cold-fusion can be enforced 
on the end faces 8, 8' or on the contact surfaces, wherein the 
pressure required for this can be brought about by means of 
the negative pressure prevailing in the hollow space 7, 7 
and/or by an additional mechanical pressure applied from the 
outside, for example by means of a press. For establishing the 
cold-fusion connection, however, it is imperative that at least 
one of the two parts 5, 6 to be connected to each other is 
embodied of titanium or a titanium alloy. 

With a further possible embodiment of the solution accord 
ing to the invention, the two parts 5, 6, are interconnected 
according to FIG. 2 the compressor wheel 2 to the heat shield 
4 and the heat shield 4 to the turbine wheel3 via a thermally 
active engagement connection 10. For enclosing the engage 
ment connection, the turbine wheel 2 for example is heated 
and the heat shield 4 cooled as a result of which an engage 
ment lug 11 on the turbine wheel 2 can engage into an asso 
ciated groove 12 on the heat shield 4. During temperature 
equalisation, i.e. during a cooling of the turbine wheel 2 and 
aheating of the heat shield 4, the thermally active engagement 
connection 10 closes, as a result of which a non-releasable 
connection of the turbine wheel 2 to the heat shield 4 can be 
achieved. In a similar manner, the compressor wheel 3 can 
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obviously also be connected to the heat shield 4 or with a 
suitable embodiment, directly to the turbine wheel 2. 

Obviously it is also conceivable that the previously men 
tioned connecting methods cannot only be used individually, 
but also combined in any combination. With the connections 
according to the invention a simple and cost-effective con 
necting of the two components 5, 6 in particular can be 
achieved, without additional fastening means, such as for 
example screws and without any additional thermal loading. 
The invention claimed is: 
1. A rotor of a charging device, comprising: 
at least two parts disposed coaxially along a rotation axis 

each having an axial end face positioned facing one 
another in an axial direction with respect to the rotation 
axis, wherein the axial end face of each of theat least two 
parts together enclose a vacuum sealed hollow space, 

wherein the vacuum sealed hollow space maintains a nega 
tive pressure facilitating a Suction-secured connection 
between the at least two parts. 

2. The rotor according to claim 1, wherein the at least two 
parts include at least one of a compressor wheel, a turbine 
wheel, a heat shield, and a rotor shaft. 

3. The rotor according to claim 1, 
wherein the at least two parts tightly bear against each other 

via the respective axial end faces, wherein the axial end 
face of the at least two parts is configured at least one of 
straight, curved and conical, and 

wherein the axial end faces are surface-finished. 
4. The rotor according to claim 1, wherein at least one of the 

two parts includes a titanium material. 
5. The rotor according to claim 1, wherein at least one of the 

two parts includes a ceramic material. 
6. The rotor according to claim 1, wherein the axial end 

face of the at least two parts are connected to each other at a 
contact Surface, and wherein at least one contact Surface 
includes a pressure activated cold-fusion sealing Surface to 
define a cold-fusion connection between the contact Surface 
of each axial end face of the at least two parts. 

7. A rotor of a charging device, comprising: 
at least two parts disposed coaxially along a rotation axis 

each having an axial end face positioned facing one 
another in an axial direction with respect to the rotation 
axis, wherein the axial end face of the at least two parts 
are connected to each other at a contact Surface, wherein 
the contact surface of at least one of the two parts 
includes a pressure activated cold-fusion sealing Surface 
composed of a titanium-based material connected to the 
contact surface of the other one of the at least two parts 
via a pressure induced cold-fusion-connection. 

8. The rotor according to claim 7, wherein at least one of the 
two parts is formed of ceramic. 

9. The rotor according to claim 7, wherein the axial end 
face of the at least two parts together enclose a vacuum sealed 
hollow space, and wherein the vacuum sealed hollow space 
maintains a negative pressure facilitating a Suction-secured 
connection between the at least two parts. 

10. The rotor according to claim 7, further comprising a 
compressor wheel configured to lie at a maximum diameter of 
the two parts. 

11. The rotor according to claim 7, wherein at least one of 
the two parts is formed of titanium. 
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12. A rotor of a charging device, comprising: 
at least two parts disposed coaxially along a rotation axis, 

the at least two parts each having an axial end face 
positioned facing one another in an axial direction with 
respect to the rotation axis, wherein the axial end face of 
at least one of the at least two parts includes a groove and 
the axial end face of the other of the at least two parts 
includes an engagement lug, and wherein the engage 
ment lug is press fit in the groove defining a thermally 
activated engagement connection securing the at least 
two parts together without forming a metallurgical joint. 

13. The rotor according to claim 12, wherein the two parts 
engage at least one of a compressor wheel, turbine wheel, heat 
shield, and rotor shaft. 

14. The rotor according to claim 12, wherein the axial end 
face the at least two parts together enclose a vacuum sealed 
hollow space, the vacuum sealed hollow space maintaining a 
negative pressure facilitating a Suction-secured connection 
between the at least two parts. 

15. The rotor according to claim 12, wherein at least one of 
the two parts is formed of ceramic. 

16. The rotor according to claim 12, further comprising a 
compressor wheel configured to lie at a maximum diameter of 
the two parts. 

17. A rotor of a charging device, comprising: 
at least two parts disposed coaxially along a rotation axis 

and each having an axial end face positioned facing one 
another in an axial direction with respect to the rotation 
axis, wherein the two parts are to each other at a con 
nection, and wherein the connection includes at least 
two of 

a thermally activated engagement connection, wherein 
the axial end face of at least one of the at least two 
parts includes a groove and the axial end face of the 
other of the at least two parts includes an engagement 
lug, and wherein the engagement lug is press fit in the 
groove without forming a metallurgical joint; 

a pressure induced cold-fusion-connection, wherein the 
axial end face of at least one of the at least two parts 
includes a pressure activated cold-fusion contact Sur 
face, and wherein the pressure activated cold-fusion 
contact Surface sealingly engages a contact surface of 
the other one of the at least two parts; and 

a Suction secured connection, wherein the axial end face 
of each of the at least two parts together enclose a 
vacuum sealed hollow space, and wherein the vacuum 
sealed hollow space maintains a negative pressure 
holding the at least two parts together. 

18. The rotor according to claim 17, wherein at least one of 
the two parts is formed of titanium. 

19. The rotor according to claim 17, wherein at least one of 
the two parts is formed of ceramic. 

20. The rotor according to claim 17, further comprising a 
compressor wheel configured to lie at a maximum diameter of 
the two parts. 


